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in South America
Luisa Saravia 1,2, Laura I. Gonzalez-Zapata 3, Tara Rendo-Urteaga 4, Jamile Ramos5, Tatiana Sadalla Collese4,
Isabel Bove6, Carlos Delgado7, Florencia Tello8, Iris Iglesia2,9, Ederson Dassler Gonc¸alves Sousa4,10,
Augusto Cesar Ferreira De Moraes 4,11, Heraclito Barbosa Carvalho 4, and Luis A. Moreno2,12,13
Objective: This study aimed to describe the development of a food frequency questionnaire (FFQ) to
assess dietary intake in South American children and adolescents.
Methods: A total of 345 children (aged 3-10 years) and 357 adolescents (aged 11-17 years) were
included for analysis. The FFQ was designed to be self-administered and to assess dietary intake over
the past 3 months. It was developed in Spanish and translated into Portuguese. Multiple approaches
were considered to compile the food list, and 11 food groups were included. A food photo booklet was
produced as supporting material.
Results: The FFQ items maintained a common core list among centers (47 items) and country-specific
foods. The FFQ for Buenos Aires and Lima had a total of 63 items; there were 55 items for the FFQ in
Medelin, 60 items for Montevideo, 58 items for Santiago, 67 items for Sao Paulo, and 68 items for Tere-
sina. Alcohol was also incorporated in the adolescents’ FFQ.
Conclusions: We developed a semiquantitative, culturally adapted FFQ to assess dietary intake in children
and adolescents in South America. It has an optimal size allowing its completion in a high proportion of the pop-
ulation; therefore, it can be used in epidemiological studies with South American children and adolescents.
Obesity (2018) 26, S31–S40. doi:10.1002/oby.22114
Introduction
In recent years, diseases related to lifestyle, particularly obesity and
associated noncommunicable diseases (NCDs), have reached global
epidemic levels (1-3). More than 42 million children aged 0 to 5 years
old had overweight in 2013, which is alarming because obesity tends
to persist into adulthood (4). Some studies conducted in Latin America
have shown an estimated overweight prevalence of approximately 7%
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in children younger than 5 years; in children (6-11 years old), the
overweight and obesity prevalence ranged from 15% to 36.9%, and
among adolescents (12-19 years old), it ranged from 16.6% to 38%
(4,5). Compared with other regions of the world (6), the Latin Ameri-
can process of nutrition transition has occurred at a faster rate, rein-
forcing the need to study the dietary intake of this population, particu-
larly the children and adolescents (7). In the 53rd Directing Council of
the Pan American Health Organization, the countries of the Americas
took an important step forward in the fight against the rising epidemic
of obesity when they unanimously signed a 5-year Plan of Action for
the Prevention of Obesity in Children and Adolescents. Among other
measures, the plan calls for the implementation of fiscal policies, such
as taxes on sugar-sweetened beverages and energy-dense nutrient-
poor products, regulation of food marketing and labeling, improve-
ment of school nutrition and physical activity environments, and pro-
motion of breastfeeding and healthy eating. The goal of the plan is to
halt the rise of the epidemic so that there is no increase in the preva-
lence of obesity within each country (4).
There are many influencing factors that affect an individual’s food
choices (biological, behavioral, psychological, cultural, economic, social,
geographical, political, historical, and environmental, among others) that
are iteratively considered both simultaneously and sequentially in food
choice decision making in different ways (8). Food intakes and eating
patterns influence an individual’s risk of developing obesity, cardiovascu-
lar diseases, and other NCDs (9). Most of the Latin American populations
have changed their dietary and physical activity patterns to fit an industri-
alized model (10). Assessments of eating patterns are particularly inter-
esting in children and adolescents who are forming lifelong dietary hab-
its. The development of accurate instruments to assess food and nutrient
intake has become important because poor dietary intake data may lead
to false associations between diet and diseases (9). Associations between
dietary intake and health outcomes are affected or even masked by die-
tary intake measurement errors (11). The most important factors that pro-
mote weight gain and obesity as well as NCDs are the high intake of
energy-dense nutrient-poor products, the routine intake of sugar sweet-
ened beverages, and insufficient physical activity (4).
In this sense, food frequency questionnaires (FFQs) are often used in epi-
demiological studies to evaluate long-term food consumption in not only
adults, but also children and adolescents. These instruments are
extremely useful in epidemiological studies because they may be used in
a self-administered format, they show the usual dietary intake over long
periods of time, they can be used for many participants, and they can
compare the dietary intake between different populations. A qualitative
FFQ refers to a questionnaire that does not collect additional information
about portion size, a semiquantitative FFQ refers to a questionnaire that
collects information about portion size, and a quantitative FFQ refers to
a questionnaire that collects information about the usual portion size by
using realistic food models or by providing pictures of various portion
sizes (12). Each FFQ should be created and validated in the specific pop-
ulation in which it will be used. The development of this instrument
requires special attention in choosing food items, in developing accurate
background questions, and in formatting the frequency response section
(12). Moreover, it is important to consider the number of items that will
be included and the method for measuring portion sizes if the FFQ is
quantitative (13). The purpose of developing an FFQ is to provide an
accurate method to assess the habitual intake and eating patterns of the
population with a limited number of questions. It is not designed to esti-
mate precise individual intake but, rather, rank the intake of an individual
within a population (14).
A significant number of studies validating FFQs against a reference
method were found in the literature (15-19). However, the detailed FFQ
development process is not always well described. To the best of our
knowledge, there is no FFQ that has been evaluated for validity and
reproducibility in the South American pediatric population. For this rea-
son, the aim of this study was to carefully describe the process of devel-
oping an FFQ to assess dietary intake in children and adolescents from
six countries in South America (Argentina, Brazil, Colombia, Chile,
Peru, and Uruguay) and to assess its feasibility in the target population.
Methods
Development process of the FFQ
A semiquantitative FFQ was developed for use in the South Ameri-
can Youth/Child Cardiovascular and Environmental (SAYCARE)
observational, multicenter, feasibility study to assess dietary intake
among children and adolescents aged 3 to 17 years from seven cities
of six South American countries.
The FFQ was designed to be self-administered and to assess dietary
intake over the past 3 months. The following four sections were included:
(1) food items, (2) frequency of intake, (3) portion size, and (4) specific
type of food (if appropriate). A question about where all the meals during
the day were consumed was asked at the beginning of the questionnaire.
General information, such as age, gender, and socioeconomic status, was
not included in the FFQ because this information was asked in a set of
questionnaires for the SAYCARE study, and those answers were pub-
lished elsewhere (Carvalho HB, Moreno LA, Silva AM, et al. Design
and objectives of the South American Youth/Child Cardiovascular and
Environmental (SAYCARE) study. Obesity (Silver Spring) 2018;
Supplement).
Ethical approval was granted by the Ethics Committee of every cen-
ter involved. Written informed consent was obtained from the care-
givers and the adolescents, and a signed assent form was obtained
from the children and adolescents.
Several questionnaires were missing the number of the center, the
sex, or the date of birth of some children and adolescents, and these
questionnaires were excluded from the analysis (280 children and 75
adolescents of 940 children and 464 adolescents).
The development of the FFQ is shown in Figure 1.
Development of the food list
Given the large diversity of foods and different dietary patterns in South
America, the food questionnaire development employed a multitude of
approaches to compile an adequate food list, which are described in the
results section. Eleven food groups were included (cereals; tubers; vege-
tables; fruits; oils; meats, derivatives, fish, and eggs; milk and dairy prod-
ucts; legumes; beverages; sugar products; and miscellaneous) (20). A
common list of foods consumed in all the countries (core list) was devel-
oped (Table 1). Additional country-specific food items were included.
Frequency categories
To determine the frequency categories for the questionnaire, we
adopted Willet’s (21) proposal of nine response categories as follows:
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“never or less than one time per month,” “one to three times per
month,” “one time per week,” “two to four times per week,” “five to
six times per week,” “one time per day,” “two to three times per day,”
“four to five times per day,” and “six or more times per day.”
Portion size estimation
For most food items, a unit was an age-specific standard portion (3-
17 years old), such as an apple, a slice of bread, 50 grams of rice,
or 100 grams of meat. The answer could be 1/2 portion, 1 portion, 2
portions, 3 portions, 4 portions, etc. A food photo booklet was
developed and given to the caregivers and the adolescents with the
FFQ so they could identify the food portion size. Every question of
the FFQ was correlated with a specific group of food photos that
specified the portion size.
Specific type of food
For some food items, the type of food was specified according to the
nutrient composition; for example, for bread, it was white or whole
grain bread; for milk, it was whole milk, low-fat milk, or skinny milk;
for fruit juices, it was fruit juice with or without added sugar.
Figure 1 Development of the SAYCARE FFQ.
Supplement Obesity
THE SAYCARE STUDY
www.obesityjournal.org Obesity | VOLUME 26 | SUPPLEMENT 1 | MARCH 2018 S33
Development of a food photo booklet
A food photo booklet with the basic core food items included in the
final FFQ was developed by the group at the University of S~ao Paulo,
and photographs were taken under the supervision of TRU and TSC.
The country-specific food photos were taken by each research group
and sent to S~ao Paulo to create a food booklet for each city, including
the basic food core and the country-specific foods. For the development
of the food photo booklet, the edible portion of the food, the feed con-
version index of the food, the cooking methods, and the standardized
procedures for the picture session (lighting, the color of the surface,
household items, etc.) were considered. In the FFQ, each food item has
a number that refers to the corresponding photo in the booklet.
Statistical analyses
Statistical analyses were performed by using the statistical program
SPSS version 23 (IBM Corp., Armonk, New York); analyses includ-
ing all countries and broken down by age group were performed. A
student’s t test (William Sealy Gosset, 1908) was used to compare
the results in grams of food per day between the age groups.
Results
To develop the FFQs, the national food consumption surveys were con-
sidered for Argentina, Brazil, Colombia, and Uruguay (22-26). Addition-
ally, some local and/or regional studies were also considered, particularly
those that evaluated children (27,28). A 3-day workshop occurred in Ter-
esina, Brazil (March 2015), during which experts from all the cities
involved in the SAYCARE study completed the food lists for every coun-
try. A preliminary common core food list was developed. To be included
in the core food list, food items should represent at least 30% of the child-
ren’s and adolescents’ total food intake and appear in at least two of the
six countries involved. The basic core list was composed of 33 food items
(Table 1). To harmonize the various terms according to the characteristics
of the consumed foods, during the workshop, and after further discus-
sions, the experts reached an agreement about the final list, including 47
food items that characterize the complete core food list (Table 1). The
core questionnaire was developed in Spanish (adapted to the language
characteristics of every country) and translated into Portuguese for use in
Brazil. Two FFQ versions were developed, one to be completed by the
children’s caregivers and the other to be completed by the adolescents
themselves. The difference between the two versions was that alcohol
was only incorporated in the adolescent questionnaire.
Moreover, during the workshop, the expert group identified the
country-specific foods that significantly contributed to the total daily
food intake of the children and adolescents (Table 2). Some food
items were common in all the countries, but their names varied
from one country to another.
Finally, considering both the basic core list and the country-specific
foods, the FFQ for Buenos Aires had a total of 63 items, Lima had a
total of 61 items, 63 items for Medelin, 59 items for Montevideo, 57
items for Santiago, 67 items for S~ao Paulo, and 69 items for Teresina.
Because of the children’s limited recall skills, poor ability to esti-
mate and indicate portion sizes, and low knowledge of foods that
may constrain their ability to self-report their food intake without
parental assistance, the FFQ was developed to be completed by the
TABLE 1 Foods (original and final core) included in the FFQ of
the SAYCARE study
Original core Final core
1 Cooked rice Cooked rice
2 Cooked pasta Cooked pasta
3 Cooked pasta with
tomato sauce
Bread
4 Bread Slice bread
5 Crackers Crackers
6 Sweet cookies Sweet cookies
7 Fried potatoes Filled sweet cookies
8 Potatoes Breakfast cereal
9 Leaf vegetables Fried potatoes
10 Vegetables Potatoes
11 Fuits Vegetables
12 Butter Fruits
13 Margarine Butter
14 Meat with less than 6% fat Margarine
15 Meat with more than 6% fat Oil
16 Fried meat with less than 6% fat Beef meat
17 Fried meat with more than 6% fat Hamburger
18 Chicken Milanese steak
19 Milk Chicken
20 Cheese with less than 15% of fat Pork
21 Cheese with 15% to 25% of fat Fish
22 Cheese with more than 25% of fat Canned fish
23 Eggs Sausages
24 Fried eggs Cold meats
25 Beans Milk
26 Soft drinks Milk shake
27 Powdered juice Yogurt
28 Packed juice Cheese with less than
15% of fat
29 Sugar Cheese with
15% to 25% of fat
30 Candies Cheese with more
than 25% of fat
31 Bakery products Eggs
32 Chocolate Beans
33 Chips Lentils
34 Chickpeas
35 Water
36 Fruit juice
37 Packed juice
38 Powdered juice
39 Soft drinks
40 Coffee and tea
41 Alcoholic drinks
42 Jam
43 Ice cream
44 Candies
45 Chocolates
46 Chips
47 Pizza
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TABLE 2 Country-specific food items
Food group Food item
Cities where
consumed
Cereals Cooked rice All of them
Cooked pasta All of them
Bread All of them
Sliced bread All of them
Hallullah Santiago
Marraqueta Santiago
Crackers All of them
Sweet cookies All of them
Sweet filled cookies All of them
Cereal bars All of them
Bakery products All of them
Bocadillo Medelin
Breakfast cereals All of them
Pizza All of them, except
Teresina
Salgadinhos S~ao Paulo and Teresina
Mingau S~ao Paulo and Teresina
Farofa S~ao Paulo and Teresina
Polenta Buenos Aires
and Montevideo
Salty pies and
empanadas
Buenos Aires and
Montevideo
Couscous Teresina
Tapioca Teresina
Wheat Lima
Tubers Fried potatoes All of them
Potatoes All of them
Fried yucca Lima, S~ao Paulo,
and Teresina
Yuca Lima, S~ao Paulo,
and Teresina
Inhame S~ao Paulo and Teresina
Sweet potatoes All of them, except
Santiago and S~ao Paulo
Oca Lima
Vegetables Raw vegetables All of them
Boiled vegetables All of them
Vegetable soup S~ao Paulo and Teresina
Avocado Medelin
Fruits Fruits All of them
Acai S~ao Paulo
Fried bananas S~ao Paulo
Oils Butter All of them
Margarine All of them
Oil All of them
Chicharron Medelin
Meat and derivates
and fish and eggs
Beef All of them
Chicken All of them
Pork All of them
Milanese steak All of them
TABLE 2. (continued).
Food group Food item
Cities where
consumed
Hamburger All of them
Sausages All of them
Cold meat All of them
Fish All of them
Canned fish All of them
Visceras Medelin and
Teresina
Eggs All of them
Milk and
dairy products
Milk All of them
Yogurt All of them
Milk shake All of them
Dairy desserts All of them
Cheese low-fat All of them
Cheese medium-fat All of them
Cheese high-fat All of them
Legumes Beans All of them
Lentils All of them
Chickpeas All of them
Beverages Water All of them
Fruit juices All of them
Packed juices All of them
Powdered juices All of them
Soft drinks All of them
Coffee and tea All of them
Cane drink S~ao Paulo and
Teresina
Panela Medelin
Sugar and products Honey All of them, except
Montevideo
Jam All of them
Dulce de leche All of them
Dulce All of them, except
Santiago
Ice cream All of them
Jelly All of them
Candies All of them
Chocolates All of them
Sweet popcorn S~ao Paulo
and Teresina
Alfajor Buenos Aires and
Montevideo
Miscellaneous Chips All of them
Mayonnaise All of them
Sauces All of them
Soy sauce Buenos Aires
Bienestarina Medelin
Dehydrated fruits Buenos Aires
Nuts Buenos Aires
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caregivers (3-10 years old). Adolescents (11-17 years old) completed
the FFQ themselves (29).
As the food intake of children and adolescents may change several
times during a short period of time (21,30), and considering adoles-
cents’ and caregivers’ memory of food intake (31), the FFQ was
developed to assess dietary intake over the past 3 months (32).
The food items were organized into eleven groups as follows: (1)
cereals, (2) tubers, (3) vegetables, (4) fruits, (5) oils, (6) meats and
derivatives, fish, and eggs, (7) milk and dairy products, (8) legumes,
(9) beverages, (10) sugar products, and (11) miscellaneous.
Some food items were discussed separately because of their special
characteristics; for example, corn, sweet potatoes, and bananas have
an enormous botanical diversity in Latin America. For this reason,
each city used the variety and cooking forms that are usually con-
sumed. Because cheese varieties are named differently in each city,
three categories were established based on their fat content; in this
way, the expert group identified the most widely consumed local
TABLE 3 English version of a fragment of the FFQ
Food item
In the last three (3) months,
how many times did your
child eat his food items?
How much does he/she
eat each time?
Choose the most
frequent option
1.1 Rice Never or less than 1 time per month 1/2 portion
(Food photo booklet 1-A) 1 to 3 times per month 1 portion
1 time per week 2 portions
2 to 4 times per week 3 portions
5 to 6 times per week
1 time per day
2 to 3 times per day
4 to 5 times per day
6 or more times per day
1.2 Pasta (pasta with sauce,
lasagna, ravioli)
Never or less than 1 time per month 1/4 portion
1 to 3 times per month 1/2 portion
1 time per week 1 portion
(Food photo booklet
1-B, 1-C, 1-D)
2 to 4 times per week 2 portions
5 to 6 times per week
1 time per day
2 to 3 times per day
4 to 5 times per day
6 or more times per day
1.3 Bread Never or less than 1 time per month 1/2 portion White
(Food photo booklet 2-A, 2-B) 1 to 3 times per month 1 portion Whole grain
1 time per week 2 portions
2 to 4 times per week 3 portions
5 to 6 times per week
1 time per day
2 to 3 times per day
4 to 5 times per day
6 or more times per day
1.4 Sliced bread Never or less than 1 time per month 1/2 portion White
(Food photo booklet
2-C, 2-D)
1 to 3 times per month 1 portion Whole grain
1 time per week 2 portions
2 to 4 times per week 3 portions
5 to 6 times per week 4 portions
1 time per day
2 to 3 times per day
4 to 5 times per day
6 or more times per day
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cheese corresponding to the three categories, and these food items
were included in each local FFQ.
An English version of a fragment of the FFQ is provided in Table 3.
In the food photo booklet, each photo documented the standard por-
tion sizes, conventional household items, or common food containers
for more than one food item per category. The photos also considered
the various cooking methods and included prepared dishes, such as
soups or cakes. The food booklet was always provided as supporting
material to the FFQ.
A total of 940 children and 464 adolescents were involved in the
study; 280 children (30%) and 75 adolescents (16%) were excluded
for the analysis because they did not fit the inclusion criteria. In a sec-
ond phase, 315 children (48%) and 32 adolescents (8%) were
excluded because they did not complete the first FFQ. Therefore, 345
children and 357 adolescents were considered for analysis (Figure 1).
Food consumption (in grams per day) by the children and adoles-
cents is shown in Table 4 and corresponds to what is expected for
the difference between the sex and age groups (32). In female chil-
dren, the consumption of sweet cookies and yogurt was higher, and
packed juices consumption was lower, in the younger age group (3-
5 years) compared with the older age group (6-10 years). In male
children, the consumption of crackers, sweet cookies, filled sweet
cookies, pork, milk, yogurt, and fruit juices was higher in the
younger age group (3-5 years) compared with the older age group
(6-10 years). In female adolescents, the consumption of cookies,
filled cookies, fried potatoes, pork, and canned fish was higher in
the younger age group (11-14 years) compared with the older age
group (15-18 years). In male adolescents, soft drink consumption
was higher in the older age group (15-18 years) compared with the
younger age group (11-14 years).
Discussion
This study describes the development of a semiquantitative FFQ that
was culturally adapted to assess dietary intake in children and ado-
lescents for a multicenter study in South America. It was created to
be self-administered and completed by the children’s caregivers and
adolescents to assess dietary intake over the past 3 months. More-
over, our FFQ considers the food availability of each city involved
in the study. South America has a huge variety of dietary patterns.
The following four food categories represent the main sources of
energy: wheat, corn, rice, and tubers, particularly potatoes. Yucca
and bananas are also part of the daily diet in most Latin American
countries (33). Even a particular food item, such as corn, is not a
uniform single food in this region because the botanical varieties,
the local names, and the type of cooking vary greatly between and
within countries.
The developed FFQ is a pragmatic approach to obtain information
about dietary intake; thus, to obtain comparable data, we established
a common core food list and, subsequently, a center-specific food
list. The food photo booklet allowed the corresponding portion sizes
to be estimated.
One of the most frequently cited limitations of an FFQ is the length
of the questionnaire (34,35). Children’s caregivers and adolescents
may become bored and not complete the questionnaire if it is
lengthy. In our study, 52% of the caregivers completed the child-
ren’s FFQ, and 92% of the adolescents completed the FFQ. The low
completion rate in the children’s group may be due to the fact that
the FFQ was completed in the context of a larger feasibility study.
The reported food consumption in children and adolescents (Table
4), specifically the higher intake of cookies, dairy products, and fruit
juices in the younger age groups, agree with what has been observed
in other studies (36,37). This relationship also applies to the higher
consumption of soft drinks in older male adolescents compared with
younger males (36-40).
The most important strength of developing the FFQ is the systematic
approach for establishing the food list considering the large variabil-
ity in food availability in the region and the inclusion of children
and adolescents from six countries. The FFQ is available in Portu-
guese and Spanish and is adapted to the different names of the foods
and different spellings among Spanish speaking South American
countries. This study covers a large age range from preschoolers
until the end of the adolescent period. The questionnaire has an opti-
mal size allowing a high completion rate, particularly in adolescents.
Once the FFQs were developed, their reliability and validity were
established for application in future epidemiological studies in this
population. Future studies using these instruments will provide fun-
damental information to help understand the origin of NCDs related
to lifestyle in children and adolescents.O
VC 2018 The Obesity Society
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